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We report a case of  common carotid artery Palmaz stent placement for treatment of  an 
intimal flap after surgical endarterectomy. Despite technical success with an excellent 
immediate result, a significant stenosis detected by duplex sonographic examination 
developed at 10 months. This stenosis, the result of  stent compression and intimal 
hyperplasia, illustrates the previously theoretic risk associated with placement of  the 
balloon-expandable stent in a compressible site such as the cervical carotid artery. In 
addition, we demonstrate that significant intimal hyperplasia may occur after carotid 
artery stent placement, potentially limiting long-term patency. (J Vase Surg 1997; 
25:764-8.) 
There has been a recent proliferation o f  non-  
Food and Drug Administration (FDA)-approved, 
adjunctive applications o f  endovascular metallic 
stents in the treatment o f  peripheral vascular occlu- 
sive disease, including extracranial carotid artery dis- 
ease. These applications have occurred espite a pan- 
city o f  published reports to establish their clinical 
efficacy. To date, there has been no randomized 
comparison of  carotid angioplasty, stenting, or both 
o f  these, with standard surgical carotid cndartercc- 
tomy. We report a case of  a proximal common ca- 
rotid artery intimal flap after Surgical carotid endar~ 
terectomy that was treated with a Palmaz stent was 
complicated by delayed restenosis as a result o f  ex- 
trinsic stent compression and intimal hyperplasia. 
CASE REPORT 
The patient was a 71-year-old man who had crescendo 
right hemispheric transient ischemic attacks that mani- 
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fested as left facial numbness, facial droop, slurred speech, 
and left hemiparesis. The patient's medical history was 
significant for hypertension, chronic renal insufficiency, 
and peripheral vascular disease. Prior surgical procedures 
included aortobifemoral nd femoropopliteal revascular- 
ization procedures. A head computed tomographic scan 
revealed a remote right subcortical infarct. A duplex ultra- 
sound scan of the carotid arteries indicated bilateral hemo- 
dynamically significant stenoses of approximately 50% to 
79% diameter narrowing, with the fight suggesting more 
severe disease then the left. A preoperative c rebral angio- 
gram revealed a 3 to 4 cm long high-grade stenosis of the 
proximal right internal carotid artery. The left proximal 
internal carotid artery had a mild-to-moderate stenosis by 
angiographic criteria. 
The patient underwent right surgical carotid endarter- 
ectomy under egional anesthesia. A perioperative comple- 
tion examination with continuous-wave Doppler scanning 
was unremarkable and without evidence of technical de- 
fects. The patient had complete resolution of his crescendo 
transient ischemic attack symptoms. At a 3-week follow-up 
visit, duplex evaluation demonstrated a common carotid 
lesion of hemodynamic significance that was consistent 
with an intimal flap. Subsequent carotid angiographic ex- 
amination confirmed the presence of a flap with severe 
narrowing of the lumen (Fig. 1). The very focal nature of 
the this intimal flap made it attractive to treat the lesion 
with an endovascular stent procedure. The lesion was tra- 
versed with a 0.035-inch Compass wire (MaUinckrodt, St. 
Louis, Mo.), and an attempt at placement of a Wallstent 
(Schneider, Minneapolis, Minn.) was unsuccessful because 
the delivery system was of insufficient length to allow 
deployment from a femoral approach. The lesion was suc- 
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Fig. 1. Anteroposterior and lateral views from carotid arteriogram reveal linear filling defect 
(arrow) in common carotid artery with associated severe luminal narrowing. 
cessfully treated with a Palmaz 294 stent (Johnson and 
Johnson, Warren, N.J.) delivered through a 90 cm long 
1 OF sheath, which was expanded to an 8 mm diameter with 
an Ultrathin angioplasty balloon (Meditech In .,Water- 
ton, Mass.) (Fig. 2). The stent procedure was technically 
successful, and the patient was given oral anticoagulation 
medication for 6 weeks. 
The patient remained asymptomatic, ndfollow-up 
duplex examinations at 3-month intervals were unremark- 
able until his 10-month visit. The routine duplex carotid 
evaluation at that time revealed a stenosis of the right 
internal carotid artery with elevated peak systolic and end- 
diastolic velocity consistent with an approximate 80% di- 
ameter reduction. The contralateral internal carotid artery 
stenosis was unchanged by duplex criteria. An angiogram 
of the right common carotid artery showed moderate ex-
trinsic compression of the distal Palmaz stem with intralu- 
minal intimal hyperplasia resulting in a high-grade stenosis 
(Fig. 3). The patient denied any incident of local trauma to 
the cervical region. 
The patient underwent surgical excision of the in- 
volved segment and interposition of a reversed saphenous 
vein bypass graft. The external carotid artery was found to 
be thrombosed at surgery and was therefore excluded. 
Gross inspection fthe surgical specimen confirmed severe 
luminal narrowing (Fig. 4). Histologic evaluation con- 
firmed the presence of intimal hyperplasia. The patient 
subsequently did well and experienced no further compli- 
cations. 
D ISCUSSION 
The role of carotid endarterectomy in the treat- 
ment of a symptomatic carotid stenosis >70% diam- 
eter has been established. The results of the North 
American Symptomatic Carotid Endarterectomy 
Trial (NASCET) documented an ipsilateral stroke 
rate of  26% in the medical group compared with 9% 
in the surgical group at 2 years, with a perioperative 
cerebrovascular event rate of 5.8% and a major stroke 
and death rate of  2.1%.1 Any proposal tbr alternative 
therapy must have equivalent or superior esults be- 
fore it can be widely advocated. There has been a 
recent surge of interest in the role of endovascular 
techniques in the treatment of carotid artery disor- 
ders. Published case reports have illustrated the use 
of stents in the treatment of carotid dissections, 
pseudoaneurysms, and stenosis of the distal cervical 
internal carotid artery, e The role of carotid stenting 
in the treatment of carotid atherosclerotic disease is 
still undefined, s 
The primary concerns regarding carotid stent 
placement include procedure-related mbolic com- 
plications, restenosis rates that result from intimal 
hyperplasia, nd stent deformity caused by compres- 
sion. Complication rates for cerebral angiographic 
examination vary by institution, with the experience 
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Fig. 2. A, Placement of Palmaz stent (arrow) in common carotid artery. B, Resolution of 
intraluminal filling defect with normal caliber of common carotid artery. 
Fig. 3. A, Compression (arrow) of superior aspect of Palmaz stent. B, Cut-film and digital 
subtraction angiogram with changes consistent with intimal hyperplasia nd focal severe luminal 
narrowing at site of stent compression (arrows). 
of the operator, and on the indication for the exam- 
ination. Several large series indicate a 1% overall inci- 
dence of  neurologic omplications with a 0.5% inci- 
dence of permanent deficit. 4,~ In the Asymptomatic 
Carotid Atherosclerosis Study (ACAS), there was a 
0.6% incidence of cerebral infarction with cerebral an- 
giographic examination, accounting for 25% of the 
2.3% incidence ofperioperative n urologic sequelae. 6 
There are several nonrandomized series of carotid 
percutaneous angioplasty that indicate the relative 
JOURNAL OF VASCULAR SURGERY 
Volume 25, Number4 Johnson et al. 767 
Fig. 4. Surgical specimen confirms/heal severe luminal narrowing. 
safety of angioplasty. 7q8 However, these were select 
patient groups that excluded patients whose angio- 
grams suggested associated ulcerations. Temporaq, 
distal occlusion during angioplasty of the carotid 
arteries has been performed to decrease the incidence 
of distal embolization. 9 There arc no published series 
on the safety or long-term efficacy of carotid stent- 
ing. 
Until recently, the Palmaz stem was the only 
FDA-approved evice for intraarterial use. It is ap- 
proved for treatment of suboptimal results of initial 
balloon angioplasty in the iliac arteries. Because of its 
therapeutic success in iliac arteries, it has been used in 
a multitude of off-label applications, including ca- 
rotid stenting. It is a balloon-expandable stainless 
steel stent that is rigid and requires a protective 
sheath for safe delivery to the site of deployment. 
The high hoop strength and expansion ratio prevents 
elastic recoil and allows highly accurate placement 
though a low-profile delivery system. ~9,2° A major 
disadvantage is its lack of longitudinal flexibility, 
which makes negotiation of tortuous vessels difficult. 
This is especially true in the carotid system, where 
placement from a femoral approach is required. An- 
other disadvantage, as illustrated in this case, is its 
susceptibility to extrinsic ompression, which results 
in permanent deformity. Caution is advised when 
placing a balloon-expandable st nt in the midcervical 
carotid system, below the angle of the mandible or 
above the clavicle, where it is relatively unprotected. 
The restenosis rates as a result of intimal hyper- 
plasia after carotid endarterectomy, as shown by ca- 
rotid duplex scanning, have been 5% to 20%. 21-23 No 
data are available fbr carotid stenting. In general, 
restenosis rates with intraarterial stenting, defined as 
>50% diameter eduction, are dependent on the 
diameter of the vessel treated. Long-term patency 
also depends on the status of the inflow, runoff, 
length of disease, primary verses econdary stenting, 
and whether the lesion was initially a stenosis or 
occlusion. Restenosis rates for coronary artery lesions 
have been 30% to 35%, for renal artery lesions 20% to 
30%, and for iliac artery lesions 10%. 24 28 Within a 
stent 0.45 to 1.45 mm of circumferential intimal 
hyperplasia develops that currently appears unavoid- 
able? ,24,2-~ Therefore, stents expanded to a diameter 
less than 6 mm are prone to high rates of restenosis. 
Most carotid arteries will require stents 6 mm or 
greater in diameter, but estimation of stent restenosis 
at this time is only speculative. 29
This case illustrates that the adjunctive treatment 
of postoperative carotid intimal flaps with endovas- 
cular techniques i  technically feasible, but long-term 
results are unclear. There are potential problems as- 
sociated with detbrmation of Palmaz stents from 
extrinsic compression in an unprotected location, 
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such as the cervical portion of extracranial carotid 
arterial system. The development of intimal hyper- 
plasia further accentuated the effects of stent com- 
pression. The Wallstent, with its flexibility and pro- 
pensity to resist deformation, appears to have several 
theoretic advantages over the Palmaz stent in its 
application in the extracranial carotid system. Many 
questions need to be addressed, including the occur- 
rence of procedure-related complications, restenosis 
rates, and the incidence of recurrent clinical symp- 
toms. 
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